This publication discusses the career of Alexander V. Kurtener, a prominent agrophysicist, who elaborated the fundamentals of technology for measuring the absorption / emission of infrared radiation on the surface of the soil. Specifically, he contributed the following to this science: a) Theoretical Basis (he developed the "binary method", which elaborated a method of measuring soil surface temperature. In addition, he studied the problem of absorption of infrared by gases and vapors, and also developed a method of filtering infrared radiation by using a layer of selenium). b) Technological Basis (he invented a method and designed a device for measuring soil surface temperatures, invented a device for measuring the effective radiation of the earth, proposed a new design for high-sensitivity thermopile, developed selenium filters with good optical properties, and conducted experiments that demonstrated the feasibility of the technology).
Introduction
The European Agrophysical Journal is publishing a series of articles on the history of agrophysics (Krueger, & Kurtener, 2014 , 2014a . In this article we describe briefly the creative activity of Alexander V. Kurtener. Photographs of Alexander V. Kurtener are shown on Figures 1 and 3. A.V. Kurtener was a founding member of the science of Agrophysics. A review on the creative activity of Alexander V. Kurtener was written by Abram Ioffe, who was a universally recognized authority in the field of agrophysics. Also, Abram Ioffe was the founder and first director of the Agrophysical Research Institute in St. Petersburg, Russia. In his review, Abram Ioffe wrote:
"Investigation of Alexander V. Kurtener is an important fundamental research, which has great practical importance.
The author has made analysis of existing methods and he has identified the sources of error, both random and systematic. Also he had shown the unsuitability of the existing instruments for the determination of surface temperatures and constants of radiation.
The radiation method for measuring the temperature of the surface and, in particular, the binary method is a brilliant example of a scientifically based elaboration of the device".
A series of books under the title "Agrophysics: People and Destiny" was dedicated to the scientists who played a significant role in the development of agrophysical science, as well as activities of the Agrophysical Institute from its foundation to the present day. The first volume of this series was dedicated to the life and work of Alexander V. Kurtener (Kurtener, 2012) . The following describes some of the major accomplishments of Alexander V. Kurtener and his contributions to Agrophysics.
Physical basis of the heat balance of the soil
The main focus of Alexander V. Kurtener's research was the study of the practical possibilities of an artificial influence on the heat balance of topsoil. Among the many papers devoted to this topic, the most significant was a monograph entitled "Physical Basis of the Heat Balance of the Soil" (Alexandrov, & Kurtener, 1935) . Figure. 2 presents the cover of this monograph, which includes the following sections: the infrared radiation of the soil surface, the thermal conductivity of the soil, evaporation, and the problems of the heat balance of the soil surface. The importance of this monograph for the time in which it was written would be difficult to overstate. It should be noted that even today, this publication is of interest, as evidenced by references to the monograph on the internet (Chekaluk, 2013) .
A.V. Kurtener was among the first to describe the heat balance of soil. In his work, the heat balance equation for the soil surface was written as:
where q s is soil heat flow, Dq r is the radiation balance, q k is the convective heat flow; and q e is the heat expenditure through evaporation. (Alexandrov, & Kurtener, 1935) .
Subsequently, the concept of a balanced approach was used repeatedly in the works of agrophysicists. For example this concept was used in the following:
 In the development of the theory of soil mulching (Kurtener, & Chudnovsky, 1969 , 1979  For modeling the thermal reclamation of peat lands (Kurtener, & Uskov, 1982)  For elaboration of algorithms controlling snowmelt (Kurtener, & Uskov, 1988)  In the development of methods for the design of the thermal regime in protected ground (Kurtener, & Chudnovsky, 1969) .
The physics of heat transfer in soil
The use of the basis of the heat conduction analytic theory allowed Alexander V. Kurtener to develop a theoretical description of heat transfer in soil. Among his published research results were thermal properties of the soil (Courtener & Chudnovsky, 1937; Kurtener & Chudnovsky, 1938a , 1939a , partial solutions of the generalized equation of heat conduction (Kurtener & Chudnovsky, 1938) , and the temperature of soil in the field under conditions of variable thermal conductivity (Kurtener & Chudnovsky, 1939b) .
As an example of this ground breaking work, Figures 4 and 5 present two fragment of an article by Alexander V. Kurtener (Courtener A.) and A. Chudnovskij (1937) . This article was devoted to describing a cylindrical shaped probe, which was intended for determining the variable thermal conductivity of dispersed bodies. 
Elaboration of the fundamentals of technology for measuring absorption / emission of infrared radiation on the surface of the soil
In 1932, Alexander V. Kurtener formulated a new theme of research which in the following years dominated his research and was the most fruitful. This theme was the elaboration of the fundamentals of technology for measuring absorption / emission of infrared radiation on the surface of the soil. The most significant results were reflected in a series of articles appearing in print from 1936 through 1940 Alexandrov & Courtener, 1936 , 1937a , 1937b , 1937c , 1940 .
The first results obtained in the framework of this topic were published in several articles (Alexandrov & Kurtener, 1936 , 1937a . These articles described a theoretical basis for a method for measuring the radiation constants of soil, which was called the "binary method".
The basic premises of this method for determining the radiation constants was formulated as follows:
"Now, assume that a sensor of radiant energy, for example, a thermopile, is placed in the apex of isothermal spherical segment. Assume further that the surface of the object is directly under the segment. System "the segment -the thermopile at its top -the surface of the object" can be considered as the closed system. Description of the radiation heat transfer in a closed system is based on the second law of thermodynamics".
In 1938 By fulfilment of these premises, Alexander V. Kurtener invented a method and a device for measuring surface temperatures and the radiation constants of soil.
A key component of the developed devices for determining the radiation constants of solid and dispersed bodies was a sensor, which was called a "thermopile". In this regard, Alexander V. Kurtener paid great attention to the development of a new design of a highly sensitive thermopile (Alexandrov & Courtener, 1937d) .
A comparison of the Moll (the thermopile that existed at the time) and the newly designed highsensitivity thermopile proposed by Alexander V. Kurtener is shown by table 1 and figure 6. Material of thermal junctions manganin -constantan Gutchins alloy EMF, µV 780 840 Fig. 6 . Comparison of the existing thermopile (Moll) and a newly designed high-sensitivity thermopile proposed by Alexander V. Kurtener called a "ФАИ" (Alexandrov & Courtener, 1937d) .
. The second key component of these newly developed devices was filters for infrared radiation. In this regard, Alexander V. Kurtener paid great attention to the development of selenium filters for infrared radiation. The results of this research was reflected in an article by Alexander V. Kurtener and E.K. Malyshev entitled "On the stability of the spectral characteristics of selenium filters for infrared radiation" (Kurtener & Malyshev, 1941) .
The stability of filtration capacity was investigated for filters prepared by the deposition of selenium on rock salt using the evapouration of selenium in a vacuum. Kurtener & Malyshev (1941) demonstrated that the characteristics of these filters remained unchanged in the range cf wavelangths from 1µ to 15µ , within at least three months after preparation (Figures 7 and 8) . 
Conclusions
1. First of all, we should note the contribution of Alexander V. Kurtener in the development of Technical Physics. In particular, he elaborated the fundamentals of technology for measuring absorption / emission of infrared radiation on the surface of the soil. Specifically this included: a) Theoretical basis (he developed the "binary method", elaborated a method of measuring the surface temperature, studied the problem of absorption of infrared by gases and vapors, and also developed a method of filtering infrared radiation by a layer of selenium). b) Technological basis (he invented a method and device for measuring surface temperatures of soil, invented a device for measuring the effective radiation of the earth, proposed a new design for a highly sensitive thermopile, developed selenium filters with good optical properties, and conducted experiments which demonstrated the feasibility of the technology). There is an autograph document (Kurtener, 2012) in which Alexander V. Kurtener wrote that more than 1,000 pieces of the high-sensitivity thermopile had been produced. In this document it is indicated that this device for measuring soil surface temperatures was produced in volume of several hundred pieces.
2. It is also important to emphasize the contribution of Alexander V. Kurtener in the development of agrophysics as a scientific discipline. In cooperation with A.F. Chudnovsky, the analytical theory of heat transfer in soil was further developed and led to the development of a number of methods for determining the thermal characteristics of soil.
The practical possibilities of an artificial influence on the heat balance of soil was the main focus of Alexander V. Kurtener research. Among the papers devoted to this topic, the most significant was a monograph entitled "Physical basis of the heat balance of the soil" (Alexandrov, & Kurtener, 1935) . The importance of this monograph for the time in which it was written would be difficult to overstate. It should be noted that even today, this publication is of interest, as evidenced by references to the monograph on the internet (Chekaluk, 2013 In a series of books under the title "Agrophysics: People and destiny" the first volume was dedicated to the life and work of Alexander V. Kurtener (Kurtener, 2012) . In this publication the Creative Activity of Alexander V. Kurtener is considered in details.
